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1^ (57) Abstract: A semiconductor substrate comprises an Si substrate (1), a first SiGe layer (2) on the Si substrate, an a second SiGe 
layer (3) formed directly on the first SiGe layer (2) or with an Si layer being interposed therebetween. The thickness of the first SiGe 
O layer is smaller than twice the critical thickness causing lattice relaxation due to dislocation caused when the film thickness is too 
^ large. The Ge composition ratio of the second SiGe layer is lower than the maximum value of the Ge composition ratio of the first 
O SiGe layer at least at the contact surface in contact with 
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the first SiGe layer or the Si layer. The second SiGe layer has at least a portion including a gradient composition region where the 
Ge composition ratio gradually increases toward the surface. As a result, the threading dislocation density and the surface roughness 
are reduced to practical levels. 
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fc-T 5 H a: td J; D , «j£"rs&*HS£fc£:tt>*t\ Hl0SiGel2 ©jgyp £ 

*3(atWT?tt» $B2©SiGel3#Ge ^Jt 
m&G^im £ D , ^2©SiGel34' (Dm&mM'P't* tth\Z, 

fg2©S i GellSOriaBtWfc-r-CICjRlOS iGel 
2fc£*x:M'^tfW3ftW*fc«K $g2©S iGeff3 0gUIWffV>gt 
PgT. te&©4j««J02©S iGel3rtT?ttDS*&«), »2©SiGeJi3 

\H<nm±Mmm±&rmm<D®%:i)m s tu B2©siGe®3 ©st®« \z 

£ 6 lc> ilOS i Gel2H SiSIl Sffifc § 
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sfet) ^®Mm7ttzt&t>#Tm3*pmLTmw-rz>. 

>)i-AW^I(Ol^S i m 5 ±fc S i O 2 0^- httftftl6 HlW- U 

zziz, y-hmm^^\zm^tc^^>mx\z^r)^ imsmsmm 

WlpglMO S F E T^S3ig£ft3. 
Z\<D£5\ZftM2ntcMOS FETTd ±|B^feW^$nfc###^x- 

£ D K#tt&M O S F E T £if5#f££.D X#S £ 3 . 

$2*^£m^ffl£0iift*jft& mimteMtzmzmnDs iGe 

^Tck5fC, I10S i Gell 2 0GeiiIfiJcJtx£S i*«tl tOg^feMT? 

-TfetoS, JglOS iGell 2©Mlgfc:fcV>T, J^JBIM 

&Prr«GeMJtx£0. 2£U «t©«»*lC»^S"&T*i»WK:ttGe|B > 
j&Jt x £ 0 ^T-^tSit, *Kfc^©^«^tMP»fli*WlK:tt D * *Bt 
ffJ;0*V>Bf^* <0!*«, 3 5 0nm) WfiJES$'&fc«»adSSt'r*. 

*IMT1t jgl'©S.iGell20Ge fflfifctt; x^SiSIl t <D$mM 



WO 03/015140 PCT/JP02/07903 

mm\zm*?zzt\ztzr) s H2©s iGeM3mmtm\z^^^mi(o 

Kfc. fg2©S i Ge«3<i:©#ffiJ;Dt)S i g& 1 <t©#fflfc#< (DW&ft 

\zmm^^z.ti)^, mimmmtmrnz, nm^w^myy^x 
zmznz z. tttnimiztsiZo 

wz, *mwizmz>m 3^mm\z-D^x, m 5 z&mvTmwtz- 
m 3 mum tw, 2 mmm t ©M&s^kt m 2 mmm<o% 2 © s i g e mi 2 
ifi, g eMit*m&wP2#rc®®mf&m'v&5><D\zML, ^3nmmmnt, 

m 5 \Z^t& Pfc, ^10SiGel22 O^^X@{C*ViT> ^H^^fT!« 
Ge&J&Jfcx&O. 2£U ^©^^ (cM^$-&TG eMJtx^S^O ST 
M$itT0r^W$ 1 7 5nm) ttim £SKlf?tfGem$Jt 

x^^{c*iin$-&T«^C0. 2%T*mmiS «i, 17 5nm) f&m 

tZ&, Z om 1 © S i G e Jl 2 2 ©J?£ fe, t|gft©«^^fq^ 

zomsmmmiz^xt, miosi Gem 2 2©Gem^jtx^s isis 

1&OT2©S iGe!3i:CD^®l?a4 ) 0«^il«J:^©^ fglUMil 
ira^(C> S iMlOT2 0S i Gel 3 £©#®fC#< ©&ft£fg£$-fc!- 
ZZttfUZZo 

wz, *mmz%zm4mmmRz$m5mMM\z-o\,*T, memsmiz&m 

%4^MMtmimMMt<D&tz%&\$ y mimMM\zmz>%i<Ds i Ge 
«2t«, Gemm&tf--fe\zmfe2nT^%(D\zttL, %4mmm~cu, m6 

\Ztp;?&?\z, mi<DS iGeB3 2©Gett&ttxSKi£0*5tt*fciBJ|l£ 
1i:T«»(C 0.2 ST^fc^'O^^^ftftjOfWcttCSSRPJ: D 
MKffifeBZ (M%.\& 3 5 OnnD /£RLWS£T?*5. 

i5»tl 1 ^0H£©g&3j&fciU H 1 «Wfc*»S» 1 ©S 

iGei2Tit Gemj&&&-M\z®M-znTKz>(DtzMu nsmmnx- 
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fcJfjbPS-frTO. 2*T0f3tff* 17 5nm)MU 

Gem^Jtx^o. 2ftz&*\zM&2#xm£o$ii?ffi%mz <m«> 17 

5nm) MLt^5Atib5. fcfc. Hi CDS iGeS4 2©JP£«, 

^2©S i GeS3©^Ml^fcHl©S i GeS3 2, 4 2 ©PHSH©Mfc:fe{£ 

ATkXM 5Safi0TCfik Jgl©SiGel32, 42 ©Jf4»£W£G e ffififeit 
OWS iTOl£©JMBttfcfcfr>fc«K mfttf»2£JM*©#*^ £9 

#1©S iGeI§GeMtt;«M©S i Gefij&>Sfc5#SJBI£LT 

±B&mffiMTU, mi©S i GegftTGem/&Jt&«Si*3#&, 
VThffit>tZ\,\ 

SSfc, Sgl©SiGeSW\ Ge&£tfJiT?*0, £#X*;K-£*fln? 
ttl«J;<, Jin6W©Vi^^Gem^jt©^7?feoT i fo^t>^Vi. 

±C#3Wfc|»n?tt» B2©S i Gel£#*Ge|^Jto^&ifiq-r£ 
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±.m&mnW&ts Il©SiGe m±\zm&m 2©SiGe«£8BL 
tzff, S i®£;frLTf!2<Z)S i Gefl*ELT'bl&bfcV>. 

±B#»«©¥**£x-AW©S*S i «±fc, ££>t;:S iGel 

±IB#lTOiTO, MOSFETffl(D««tbTS iGeJKMTr** 

±5fcGe«j^*«**tjW**fcia»WMW©S iGeJISOIlU 
©±fcGaAs (#<J£Abiii) £j«fS;:<hT?> *HWKfiffl»K*^«tT 

*»wfc«*w*^©»ji^ic«fcntf, s->U3>*#r*»fi 

"fifeteffl:©il>feViSOI (silicon on insulator) $ig© 3 C fc 
OTIBf**. S^U □ >£*rr* S O I tt&©iNltt£tttt. Wbfcax.T- h 

H©±3fcl/Ctt62ftfc* SiGe/Si02/Sii^SOI 
Mft^*«©3NWra*tt, WfctfUS 5, 9 0 6, 9 5 l#4«RfcE* 

*^fc^«^##:S«S^{e:^glbfelScDS I MS (Secondary Ion 
Mass Spectrometry) (cJ:«^fftM^ ffiMS. ^H^^X&tXOTft^ 
MttW©imX«RRr*. 

fl«lft*l»ilBt. ±fBfgl|IB0J{Ctt^Sfc©T&oT, fgl©S i 
GeR2©GelftjfcJt*0. 1, 0. 15, 0. 2iU DI^^TiW 
Ltch<DT?&2>o fttfc©fc&fc«m 1©S iGe« 

inkCWftM©^, fgl©S iGel©IWfc3 0 0nm£Lfca&R 
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RMS (Root Mean Square) T5<LWS. 
i Htie©H^6'b*>*5«k5fc» fiE*8tR (3£1©S iG.eflOWSO) ©* 
£fcJt^T, Jgl©S i Ge«©li®^^<<!: ! fceilf^t c ©2^^T*^5 

U&&ffi (J|l©StG«I©«0) ©«^ri;±ikwii«©3-6* 

1©S i GeS©Gem^it^O. 21?Sf!l©S i Gel©J»$#U 8 Onm© 
#&£K:oVvt\ OT©^#^M^XS:^n^n0 1 lRtfB 1 2 fcl^T. , 
^ne.©0^6 fe^5J:5i:, «*^©^fcJt^T4^«©»&tt» 

cn6©*58W©*li^fcOV>T, 02 4A~2 4Gfc, TEM • 
(Transmission Electron Microscope. 8&SlVftBflMft) fc«koTJ5fcltifle&«iK 

i/fcis*©«&^*r. 0 2 4 a~ 2 4 c \zwk<DMWjm\z£zim<Dmm% 

B 2 4 B 2:19 2 4 EttPJURfjftT!©9JtT* 0 , B24C£B2 

4 Ftt^ntt«©JS3a!ITOfc*^*HC^©W"T?*«. EI 2 4 Cfc&ViTte 
£fc11W&2;oWftK cnfc**l/H2 4FteJ;tttf, ^lOSiGelt 

5 iSfit©m«I10S i GeB£Sg2©S i Gelt©fll^<©fe 
&«£U &2©S i GeMcomMMtlfcmmWt&tz^Zt, 

i co s i Ge mfDM^mrmzmmmnvx^ £ £jw*sn?#s. 

ICS i Ge)i©^Ge«JtttO. 2<hU ID?£3 5 OnmtbT^. 
HI 3^6t)^*«k5fc» Cin6©»f!fcfe^T, £2£Sj6«RtfS53£JfiJB 
»fc»J6rr*SlBlt«l*^ *&©^Jfi««kDt>fiiBF&te**#TViS. 
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Gtmmz. ffiMm (fgl©S iGe!©J|Z£0) (DM^Zit^X, m©s 
i G eS©)gU*#'>&< t e ©20*«T*5^, MSI&&^gR 

^ll:i^l6lM$. 01, 3, 16, 17, 18£#!iUi:^ & 

HI 6fcw"r«J:5fc:, GeiU«Jfcx#-}£ .(«Atfx=0. 15) T±i£Lfc#i 
ISfcfett0^^t&^»^^tt^*SJi»«};O s bl»V^$ (0!l*.«3 0 0 
nm) ©^lCDS iGejiSi&fi^jateevpfefc.fcDx^^ir^S'r 

£©&, Sg 1 © S i G e 1 2 3^*RKII5ffi04l«^»^»ftl*»»»fcttlJ** 
^<fcDJ*<j£IJI£*i*&a, fgl©S \Gem2im&^\mB\zfeVX&fr 

t c (nm) = (1. 9X1 oVe (x) ! ) • In (t</0. 4) 

e (x) = <a,+ 0. 2 0 0 3 2 6X+0. 0 2 6 1 7 4 x 2 ) /a^ 

a D =0. 54 3nm(a,H S i OlfrFJfcJR) 

ftUfcf t { © 2 fg*}i©JP£ fcT 5. 

Hl©S i Gejl 2±K$g2©S i Gei3$Ib!^+vtMSt^ 
£©!t2©S i Ge!3it *-©Ge«lfcyj&*'>&< fcfcfcl ©S i Gel2 

«££ns. H2©S i Ge!3te> Gefij«Jtx*«0^6y <W*l£y 

= 0. 3) *Tl«)^ieiK:«»S'b-3T»Sl!!Rte*flrt*SS l h Ge,OXf*;y 

H2©S i GeJi3±KGeMlfca*-5re&5S i h Ge,©»BlJB4 
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l H Ge l <DfflQM4±\ZS i SrxH^v^JfclLT^S i«5£«1-&. 

&S©jgU|i«> 3$2©S i Ge«3*U. 5 Aim, M*n!4#0. 

7-0. I*S il5*U5~2 2nm1?Jb5. 

±i3fg 2©S i Gel3 016^6018 fc^cTJ: 3 (C, 
ttTG e Mf&ttmfem%rMmm#rc SiGe 3 a £X tf ^ 

^'>^«S-r^X@t, Wtti 3 a ©»M&G e M^^<i£Ma/&« 3 
a±tCS i Ge©-^m^l3 b&Xtf^^v'^^W^Xgt^^EbfcG 
effl^itl?^«OjgbTfft»nSo £fc, l20SiGei3T®CGet 
fgl©S i GeS2±ffi©GeME£JfcOT£^££tt3o 

»fl^l3 aW-a^S3b0xtf^^^^;i, 

©i«3»&«3 a3stat-^m^«3 boxtr^+->^;^*x@^ix^^^t 

Sf«»Xxu/^UT^l©M^m^B3a$S iS«l±fc, G 
efijfcttfcO 0 6tn??*^inS1i-T(ftgU ^©±fcGe«Jta*0. 

0 6<Dmi<D-feW.i&mSb$:MtZ>. |g2 OXf^/^LT, Gei 
J&itO. 0 6©mi©-^ffi^H3b±tcm2©Wm^S3 a^, GeMJt 
£0. -0 6*&o. 1 2 $T«mft)£i*Tj&ftU *©±fcGeffljfcJfc#0. 

1 2 (Dig 2 ©-£«« 3 b ftTftfrf 5. 

^LT, ^3 0Xf^^ilt, Gett&JfcO. 1 2 ©|g 2 ©-Jgi&J&Ji 3 b 
±fcfg 3 ©^«« 3a$, G e SU$Jt£ 0 . 12^60. 18 STilf&itJn 
^ttsEfit, ^©±£GeiM*a*0. 1 8©$3©-SBHjaUH3b£»j&?* 
3„ ^4©Xx^^ibT, Ge«J£0. 18©l3©-Ml3b 

ll:^4©^WI3 a$ > Ge«i££0. 18^"b0. 24ST»W 
S-frTJ&RU ^©±KGe«Jt#0. 2 4Ol4 0-f«l3b«t 
«. SSfc, itO^fy^UT, GettriSltO. 2 40I4O-MI3 
b±l:^5 0j«im3a^ Geffi^Jt&0. 2 4*^60. 3£T$li#iliJn 
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SiTOfcBU ^©±K:GeMJt#0. 3 0l5©-mi3bMt§. 

±IB^2©S i GeS3©Ifcf**v*«:g&&&3<h, 1"T^1©S i 
GeM 2 Kmtt*)V#~Wmi&tlT»Z1tlb* !20SiGeI3 ©JRJP*« 
f^iKT, 'Kffi0£A&jftJfcft ff§l©S iGe®2Wfi90#®R^2©S 
iGe!3fi©fgl©S iGeJ124l*>&«i;£tK 3gl©S iGeg2Rtffg 
2©S i GeS3©&^Ml;0*$&£3. £©£#, f|2©S i Gel3®GeI 
f&ittfm 1 ©.S i Gel2 ©gfcfeSTll 1©S i Gejf 2lc43tf?>Ge £j$Jt© 

i*©s^fiict o nmz. ii©siGei2 vmnms 2a, 2b 

tl&oTi'fl^l, »1®S iGeS2pffc0#iS2a» 2bfc*ltSteffi 
fi$2©S i GeS3©f&^»£W, HI2©S i G e!3fiT©i|fc 

&<D&m>mmmM2n%tmz, fg2©s iGei3iio^i77^© 

GeWzJl2CS i Geff 3©ft&tt&Gettj$j££|qi; 

7 5 Mm) «ttxt;**->*;W&*U KS i Get$ftlj|4±ftJii£ftS 
i*xlf^^S/^^fiUTS*S il5*Bf€W4 2 0nm) £tt 

£©£"5 ^*«0lJ©^#:^x-AWT«, »fcte«l![©4j«^»imSft*« 
»fcttC*5JRW«fct)*<©l©S i Ge«2©$U?£^£U 3g2©SiG 
eJI3©GeifiJ&Jty£i!>&<£ ! b^l©S i GeJ12<!:©ji$l!®TS§l©S i 
Ge®2{^^^GeMitx©«4»©S^:tt«J:»9^<-r^©T, S £ 
mi OS i GeS2£©#ffl2 aRtffgl©S iGeI2ti2CS i Gel 3 

gfc, ^lOS i GeJB2©Ge«W6Jt«s-^?*Sfc86 v I^DGe«itT 
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$fc,$10SiGeI2 Z±mM®iS,*ffitc?mRmB t ( © 2 
KTS C tfccfc D , ^i£-rS»^(C^ViT, S 1 O S i G e S 2 

%tc, *m&M~&** m2(DS iGem3<DJ&Wm\Z?-V\Z%l<DS iGel 
2 £^I*;i^-/&^£ftW5£#>, H2©SiGeJl3 <Z)j£JlI#?|V>g: 
pgT, ^&0«^2©S i Ge«3rtT'ttC^§fc*, fj§2©S iGel3 

•ZZlz; ^l©SiGeg2ll S i&faimm\ZlottZ>7kft J $>mil&fr&2> 

St, (S#tMI 3 a ©i,^Wfi:G e MJt««1 3 a±CS i GeO— 
Dig-TOT, M^m^S 3 a £-£«g 3 b t^Sfclt^^^^tlTG e 
%Xtf'Pm*S i GeB&WTSili^TtS. 

teft&l?#§7 t c«^|B]^e»-g:TS®±^abTtH^^ c fc5tS iGel^ 
SFET) ^-©MyD-kXt^t)#T03&#MLTIteBJf 

t, ^on,mi&mv7>v7,$itmm%\z\t. mmmimufcMbtc^ 

##^x-AW«©M^S i m 5 _tfcS i O,0^r- 6 TStXttf— b U 
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WipgMOSFET«§£*l5. 

aw±©si*s i 1 5 \z?-\*)vmmwmznz><DT, mtamz-s ims\z 

&7^«££6ll»fl£©£fc5j&», »6ldK«fcW*^2©S iGe 

ie 3 Ttt, «ia^i3 aM-»i 3 b©jus^n^ni^-t^$n 

W£©»U H7«0!|TfcL 019M2OIC^5l:. 
1 3 aRtf-ja&jfclil 3 b£xt^*^;i//fcgTSIg£:}3Vvr, ^tlffl 
MWilTfcteffifcWajdMI 1 3 a^-«|l 3 b ©/?££»}$< UT$g2 
©S i Gell 3SfULW«iiiT»5,&*, H»}i Ml 
3 aRlJHt&j£fi3 b©Xtf^^^^;^^XSS5@»r)igbffoTV>§*t, 
#£JS«-ra, M«113 a&r;-S«Ii3 bOXlf^+v'tWl 
S*4®«OjgbfxoT^2 0S iGell 3 MLTW§^%lfeoT^ 
3. 

*»H 3 a^-Mil3b©xtf^ 

S^JWfcJfcDBfcfc^T, £ 1 <DtmW$.M 1 3 aRtffg 1 ©-£MJI 1 3 b 
&J*StfcftlC, m 1 OMdi 1 3 aM 1 ©-JtMJ&JI 1 3 b<£ b*< 
H 2 Oi^M 13a RXM 2 ©-^m^S 13b * & fc, ftft 

l:LTi20|^«I13aM20-^Ml3bj;Di<i30W 
&J&J1 1 3 a RUM 2 0-»l 13b fc&fiU 3 1 
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3aRtfJg3©-jBfij*gl 3 b&m<m4®mm$,mi 3 aM40- 
£fflJ$l 1 3 b &mAVTm2 ©S iGell 3 

mi<DM§ummi 3aMi©-«ii 3b*i,, sg2© 

M«l 1 3 aM2 ©-5£«J1 1 3 b £ 1 ? , ^ 3 ©*g$;f&/&JI 1 3 a& 
tflg 3 ©-$gm$S 1 3 b £ i j, ^4©««^I 1 3 a£:tf J?S4 ©-£3a/£JI 

j;? kikes nw*. 

^■5©hml> *«^©ct-5(c, mv&rmzm&m&m 1 3 ajKc-» 

*58WfcffS88Htt0!fcoVvr, 0 2 1 A-2 lD*#fi8LTRMT ■ 

S&8&»«iS^»W£©ftfc5jfcfck ®6£J601K:;|3tt*£l©S i Ge 

1A~2 lDlc^T^afc, £1©S iGeS©GeiffiJdcJfcxj&*— anSfc^jflTC 
#£««©& 1 ©fltt, 02 lAfcjRr*9fc, HOSiGe 
11 2©Gei&/£Jtx£S iSm£©&MBTJi#©S*M<hU Gem^it 

Tfcfc^ *»0iJ©m 1 ©«T!tt, m 1 © S i G e 11 2 ©JfcfcDgfc$3V> 
T, MWettGeMx^O. 3£U *©^*fc«^£-frTftfc« 
fcttG e mtit x 0 IKI*&04Wfif!Jlft: 
ttC*SBW«kD*ViHf©¥$ Ml 3 5 0nm) f5«fi$tfcM« 
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^mmmmt. sgi©s iGeii 2©Gemj&itx£s tamm 

mz, f&2©S iGe«3£©JW9£e)'bS i£8U £©Mfc#<©tetfc£8 
5. dniCkO, ^2©S i Ge®3^®ffiJ^e»Sin^K 

#&««©£2©0!lfck 02 lB^T^^fC, mi<DS i Gel22 
©J&fclgfcfcW, ftNmtiTCttG e $I$Jfcx £ 0 . 2 t U ^-©»* 
*^$*TGeiari^x*fe«OST?«ft$-&Tm£J|I$ 17 5n 

m) $&fcWGel^Jtx**^lciK»3r-&T«»WfcO. 2£ 

Tfilr£/P£ («Atf, 1 7 5 nm) «Lfcm^bg<hl,TV^ e 
fcfcv ilOlKDS i Gel2 2 ©»$ fc, ^£&&©£^&^MW^ 

£-©£2©Wc*5V>T*k »!©S iGe»2 2©Ge«Watx*tS 

ac«B2©s i Gei3 to^iTH'ci^it^s©^ memmmtm 

S ig«lRtfH2©S i Ge!3£©JjL®fc2K©te&£3S£$-fr$;i 

*£fflffll©$3©0m. 02 lCfC^f &o\Z, 110SiGel32 
©G e fttfttx 0 *>SIMr teUtJp*«T*aW9fc 0 . 2 £*mRfcH6&© 
^^* : ?^3a«Wfctti;S5W < fc0^BWaiia CM^LHC 17 5nm) 

£fc> *^Jfi^©^4©«, 02 lDfc^f <fc5fc, Sil©SiGeJl4 2 
©Ge«j«H:x*l5^0^&^K:«MlOS«TO. 2 SnfBrfcWS («Af& 1 
7 5nm) «U $SK:-?-©mGe;S&^Jtx£0. 2 *6#j*fc«^_**TS 
«0*TBfJt»* mXtt, 1 7 5nm) ffcMLWS. ft*, jgi©s i Ge 
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£tte©JMRtf2g5<D0flT«, Vifnfe^lOS i Ge)l3 2, 42^H|^ 

Jg2©S i Ge)i3©Jjfc{gP#k:3gl©S i Ge«3 2, 4 2<DM#J©JWfc&& 

4M5 0it[i, gl©SiGejf3 2, 4 2 ©H^CWSG eiffljjfcjfc© 
**tt#S i£«l£©#®filf;:fcV>fci&* »lRtf»2^fl|©;#tft, ct^M 

&J*©##£LT53i0©$Wlr£Lfc!& te©##ibTfc#bfcV>. 
Sgl©S i Geff&GelWttf£&3ftft©S i GeJirt»&fc<&£JMU:bT 

asfc, mosiGeitt, Ges*tHT*o, s*x*;p^-*aarc. 

±B4mdW*Ttt% |g 2 © S i G e SftTG e MJt£Sffifc|nJttT$r 

±B&£««T?tt, IlOSiGe m±\zmmm 2 © S i G e S&fi L 
Itffi. S i«&^LT^2©S iGeJgiKbTfeJIIbfcK 

±BB£&JIW©¥##:>>x-A©2#S iS±{C, £ S>fc:S i Ge g£ 

' ±flB&£JMrc«, MOSFET^©^tUTS iGeJBfcfcTS* 

*^ig©¥##^©®ji^fe]5:OT^»lg^i:|^«»5fe^ffi©^{Cji 
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0%Ge&5V>tel 0 0%GettZ%£?\zm2<DS i G e JlRtf fg 3 © S i G 

eJI^JftKU 'S&fcE©±ICl nGaP (^>^#A#U£AU » 

GaAs Ctf'J^AtiH) ^AlGaAs (T^SX^AtfU^Afciii) Sjfcllt 

? **©«£»***•**. 
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